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(54) A method for 



an area of full resolution image detail for viewing during scanning 



(57) A detail area (44) of a low resolution preview 
scan (40) is selected to determine the quality of a sub- 
sequent high resolution scan A detail window (46) con- 
taining high resolution image data corresponding to the 
selected detail area is displayed as soon as it becomes 
available during the high resolution scan. Based on the 
quality of the high resolution image data displayed 
within the detail window, the scanning operator can pre- 
maturely terrrinate the high resolution scan of the 
image prior to completion. 
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Description 

The present invention relates in general to scanning 
systems. More specifically, the present invention pro- 
vides a method for selecting and viewing a portion of a 
scanned image in full resolution during scanning to sim- 
plify the workflow and computing resources required to 
perform a quality check on the scanned image. 

Acquiring high resolution digital image data from a 
scanner is traditionally done in a multiple step process. 
Usually a low resolution image is scanned, on which 
cropping, rotation, and other image processing opera- 
tions are performed. Once the operator is pleased with 
the result on the low resolution image, a final image is 
scanned at higher resolution. The image processing 
steps performed on the low resolution image are auto- 
matically applied to the high resolution image during or 
after it is scanned. 

The high resolution image may be scanned directly 
to disk, or it may appear in the operators window. 
Regardless of the output location, the high resolution 
image usually must be checked for image quality, since 
there are details in the high resolution image that cannot 
be seen in the low resolution version, and some image 
processing operations are resolution dependent, like 
descreening and unsharp masking. These operations 
cannot be accurately previewed on the low resolution 
image. A sample of the image may be scanned at high 
resolution, before scanning the entire image at high res- 
olution, but this can be very time consuming relative to 
scanning the whole image with the hope that the quality 
wil be good enough. The final quality check requires the 
operator to wait while the relatively large high resolution 
image is scanned, processed and displayed on his 
screen. Or, the operator must reload the final image at a 
later time. 

Viewing these large images usually involves exam- 
ining a scaled down version of the image, similar to the 
low resolution image, and selecting a portion of the 
image to view at full resolution. The scaled down ver- 
sion of the image is either made in advance and saved 
on disk, or created on the fly as the image is loaded 
from disk. These steps consume time and memory. 

The present invention provides a method for select- 
ing and viewing a detail area of a scanned image in full 
resolution during scanning to perform a quality check on 
the scanned image. The method generally includes the 
following steps: 

1. Perform a low resolution preview scan on an 
image in a conventional manner, and display the 
low resolution image data of the preview scan. 



2. Specify a portion (e.g.. via cropping) of the pre- 
view scan to be scanned at a high resolution. 55 

3. Select at least one detail area within the specified 
portion of the preview scan to be examined in high 
resolution. 



4. Perform a high resolution scan on the image 
based on the specified portion of the preview scan, 
and save the high resolution image data to disk. 

5 5. Display the detail area in full resolution in a sep- 
arate detail window after it becomes available dur- 
ing the high resolution scan of the specified portion 
of the preview scan. 

w 6. Accept or reject the high resolution scan based 
on the quality of the image data in the detail win- 
dow. 

The present invention offers many advantages over 

is the fractional quality checking approaches of the prior 
art. First, the invention allows an operator to specify at 
least one area of a low resolution scan that may need 
quality checking. This is done prior to a high resolution 
scan of the image. When the high resolution image data 

20 corresponding to a selected area is available, it is auto- 
matically displayed in a separate detail window, prefera- 
bly at a 1:1 ratio (1 display pixel for 1 data pixel). The 
operator can then accept or reject the high resolution 
scan, based on the selected area of high resolution 

25 image data displayed in the detail window, without hav- 
ing to load into memory and view the entire high resolu- 
tion image at a 1:1 ratio. Second, depending on the 
relative location of the selected area on the scanned 
image, the detail window may be displayed prior to the 

30 completion of the full high resolution scan. This will save 
scanning operators a significant amount of time by 
allowing them to cancel the high resolution scan at an 
early stage. Finally, the high resolution image data dis- 
played in the detail window is lapped" out during the 

35 high resolution scan, thereby requiring no additional 
scanning steps. If the high resolution image data dis- 
played in the detail window is acceptable to the opera- 
tor, no time has been tost since no extra scanning steps 
were needed to create these detail views. 

40 The features and advantages of the present inven- 
tion will best be understood from a detailed description 
of the Invention and a preferred embodiment thereof 
selected for the purposes of illustration and shown in 
the accompanying drawings in which: 

FIG. 1 illustrates a prior art scanning system includ- 
ing a scanner and a workstation: 

FIG. 2 is a low resolution preview scan of an image. 
so wherein a specified portion of the preview scan has 
been cropped for a subsequent high resolution 
scan: 

FIG. 3 illustrates the selection of a detail area within 
the specified portion of the preview scan to be 
examined in high resolution; 

FIGS. 4 and 5 illustrate the process whereby a 
detail window containing the high resolution image 
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data correspondng to the detail area selected in 
RG. 3 is displayed after rt becomes available during 
the full high resolution scan of the specif ied portion 
of the preview scan; 

RG. 6 is a flowchart describing the method of the 
present invention; and 

RGS. 7 and 8 illustrate an alternate embodiment of 
the method of the present invention. 



Referring now specifically to the accompanying 
drawings, there is illustrated a method for selecting a 
detail area of full resolution image detail for viewing dur- 
ing scanning in accordance with the present invention, is 
wherein like reference numerals refer to tike elements 
throughout the drawings. 

In RG. 1. a scanning system 10 is configured for 
the scanning of a reflective original 12. The reflective 
original 12 is placed with the surface 14 containing the 20 
image 16 to be scanned facing down on a transparent 
scanning surface 18, and held in place by a cover 20. 
The surface is Uluminated from below by lamps 22, pro- 
ducing a scan line 24. The scanning optics and sensor 
electronics are located in a scan module 26, which is 25 
driven together with lamps 22 to move the scan line 24 
across the length of the original 12, thereby scanning 
the original 12 to produce a digital representation 
thereof. The cover 20 is pivotaBy secured on one side to 
the main body of the scanning system 10 via a hinge 30 
mechanism (not shown), thereby allowing the cover 20 
to be raised and lowered (directional arrow 28) to posi- 
tion one or more reflective originals 1 2 on the transpar- 
ent scanning surface 18. 

A digital representation of an image 30, obtained. 35 
for example, using the above-described scanning sys- 
tem 10 (preview or final scan), is displayed on the dis- 
play 31 of a workstation 32. An image modification tool 
34. forming a portion of the scanner driver controlling 
the operation of the scanning system 10. or accessed 40 
via a stand-alone image editing program such as 
Adobe's PHOTOSHOP™, can be used if necessary, to 
modify various characteristics of the cfigital image 30. 

The method of the present invention is shown in 
RGS. 2-5. RG. 2 illustrates a low resolution preview «s 
scan 40 of an image as displayed on the display 31 of 
the workstation 32. The image has been cropped 42 to 
specify the portion of the image to be scanned in high 
resolution. In RG. 3. a scanning operator has selected 
at least one detail area 44 of the cropped portion 42 of so 
the image to be viewed in high resolution during a sifc- 
sequent high resolution scan. 

During the high resolution scan of the cropped por- 
tion 42 of the image, the high resolution image data is 
stored line by fine to disk (not shown). As depicted in 55 
RGS. 4-5. the high resolution image data correspond- 
ing to the detail area 44 is displayed in a separate detail 
window 46 after it becomes available Airing the high 
resolution scan. In this example, the high resolution 



scan of the cropped portion 42 of the image starts at the 
top 48 of the image and progresses downward toward 
the bottom 50 of the image. The high resolution scan 
continues in a normal manner, with the high resolution 
5 image data stored to risk, until the current scan line 52 
passes beyond the detail area 44. The partially com- 
pleted hi#i resolution scan is intf cated by arrow 54. At 
this point the high resolution image data corresponding 
to the detail area 44 is output from disk and displayed 
70 within the detail window 46. If the quality of the image 
data within the detail window 46 is satisfactory, the high 
resolution scan continues (arrow 56) until the scan is 
complete. If the quality of the image data within the 
detail window 46 is unsatisfactory, however, the opera- 
tor can prematurely terminate the scan. 

A flowchart 60 describing the general operational 
flow of the present invention is illustrated in RG. 6. A 
tow resolution preview scan of an image is performed in 
block 62. The scanning operator examines the preview 
scan, specifies (block 63) a portion of the preview scan 
(e.g.. via cropping) to be scanned at high resolution, 
and selects (block 64) at least one detail area within the 
specified portion of the preview scan for use in deter- 
mining the quality of the high resolution scan. After 
selecting the detail area, the operator initiates the high 
resolution scan of the specified portion of the preview 
scan (block 66). with the high resolution scan data 
stored line by line to disk (block 68). The high resolution 
scan continues (loop 70) until the high resolution image 
data corresponding to the selected detail area is com- 
pletely available (block 72). 

At this point in the process, the high resolution 
image data corresponding to the selected detail area is 
read from cfisk and displayed in its entirety in a separate 
detail window (block 74). Meanwhile, the high resolution 
scan continues uninterrupted until complete (block 76, 
loop 78). However, if the high resolution image data dis- 
played within the detail window is deemed unacceptable 
(block 80). the operator can prematurely terminate the 
high resolution scan (block 82). 

In an alternative embodiment of the present inven- 
tion, the detail window 46 can be filed on a line by line 
basis with high resolution image data as the scan line 
52 moves across the detail area 44. This is illustrated Hi 
RGS. 7-8. As shown, the detail window 46 only con- 
tains high resolution image data for the previously 
scanned portion of the detail area 44. The amount of 
displayed high resolution data increases (arrow 90) as 
the current scan line 52 passes over the detail area 44. 
The high resolution image data for each scan tine is 
preferably displayed in parallel with its storage to disk as 
soon as it is produced by the scanning system. In this 
embodiment, the scanning operator can reject or accept 
the results of the high resolution scan even before the 
detail window 46 has been completely filled with high 
resolution image data correspondng to the detail area 
44. 
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Claims 

1 . A method lor examining a high resolution scan of an 
image during scanning, comprising the steps of : 

5 

performing a low resolution scan on an image 
to obtain tow resolution image data; 
displaying said kwv resolution image data; 
specifying a portion of said low resolution 
image date to be scanned at a high resolution; 10 
selecting at least one detail area within said 
specified portion of said low resolution image 
data* to be examined in high resolution; 
performing a high resolution scan on the image 
based on the specified portion of said low res- 15 
olution image data to obtain high resolution 
image data; 

saving said high resolution image data; and 
displaying the high resolution image data cor- 
responding to said detail area after it becomes 20 
available during the high resolution scan 

* 

2. The method according to claim 1 . further including 
the step of : 

25 

terminating the high resolution scan if the dis- 
played high resolution image data correspond- 
ing to said detail area is unacceptable 

3. The method accordng to claim 2, further including 30 
the step of : 

allowing the high resolution scan to continue 
uninterrupted if the displayed high resolution 
image data correspond ng to said detail area is 35 
acceptable. 

4. The method according to any of claims 1 to 3, 
wherein said step of displaying the high resolution 
image data further comprises the step of : 40 

displaying said high resolution image data at a 
1:1 ratio on a display device having a plurality 
of display pixels, wherein each display pixel is 
used to display a pixel of said high resolution 45 
image data. 

5. The method according to any of the precedng 
claims, wherein said step of displaying the high res- 
olution image data further comprises the step of : so 

displaying the high resolution image data cor- 
responding to said detail area immediately 
after it becomes available during the high reso- 
lution scan of the image. & 
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FIG. 6 
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